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\z^^mi^m * *i£«sc b^-ri-^ p m F-/t > h^namisa i o 

MfB p m-^m^m t-i >i^o Ammm ±m(Dmi>z n mi& 

[»*]S3] pm^mwmtnm^^mi^m\z^K)m\i. 
\z^^mi^m * b^-r p ^ H-/1 > h iWi^^^^sp 

^?n, tugHfSi4«ip^i|4^#:)l(^FBl(C'r>>?'i7A^8l 
WIB-f > v":? A^Stl»±H*^* n ^¥^^*:ST-* -i) .t ^ 

^m^m iz^mi^B 4^ l ^-r p m h > h 
m^m5] pM^m^mLnm^m-i^mizj^D^m 

[»*316] MtB«t4S<^m^se;^>^*-^^ I n. A 1 , 
Ga,..., N (O^x^lv O^y^l. O^x + y^ 
1) T*SJ:t«r!|#«St-r-5«*JSlXtt2X«3Xtt 

imim. 7 ] HtriB p s¥#^^s<^jafiK*i-«s: i n. 

Al, Ga,-.., N (O^x^l. O^y^l. O^x 40 
+ y^l) , HtflBn^i|s^^*:groffifig*t-«S^I n. A 
1, Ga,-.-, N (O^xSl, O^ySl, 0^x + 
y^l) T$.^Cli<£4#m<t-r-5»*^6IB«ro^{b:^/ 

C»*«8] StllBplJ^I^S^©K->'t>h*ifm*Vi^ 

5 xtt 6 x« 7 lamcD^ft;*/ 'J oj^Jk%^m^. 
cooon 50 
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^^JcMb. #tCp^©H-/N->h:Wi|Bf©Si4«'\(Dt£ 
tSt*l»ihbfc^{k;<? 'J "^A^fg^fesg^^f'M-r-S, 

[0 0 0 23 

^ i.ii\^^-otzm.^(D-m.mMt^^^m-w\z)AL^. 
it't'So^mmtmti^(^'m9\-\zi)^^x(D%%m^. mz^ 

CO 0 0 3] iJ!*, ^^k:^U"i/A3S(0^3t5g^«, »3t 
g J; 0 mWLm\z n Sffifflflf' p M^^^S** 

[0 0 0 4] H8«, ±tB®J;'5?^cfie*®ft«&ffltifc 
mtU "J A* U— tf ®«lBS»rM0T* S (S. Nakamura 
et al. .Extended Abstracts of 1996 International Co 
nference on Solid State Devices and Materials, Yoko 
hama, 1996, pp. 67-69) . 

[0 0 0 5] 08twJ^ViT, eiw^'fb;^ u '^^A^i^-if 

«. (1 1 -2 0) ®^*®i-r'5-y-^r-1'TS«l 0 
\±.\Z. /P$3 0 0A(O7>F-7'«S{k:*fU':7A{£ffl 

J5SftA-y7 7ei 0 2, mMii^WM^tltim^ 3 nm(D 
n^^Yb;tf U':7An>:5'i' hS 1 0 3, ^^Tj^^iD^tl 

fcP^O. 1 /zmron^I n,.,sGao.,sNi75<yi7|» 

ikH 1 0 4. a^^^^JDStlfcJ?^ 0. 4Mm(DnSA 

i..,,Ga..,,Nd7^-y FBI 0 5. s#*<a§in$nfc 

P^O. 1 MmOn^g'fb;*fU':7A5t;y'r FSl 0 6. 
Jl$_2. 5 A?>_Z> F_-2'ro_Lrio Ga... N>?_#F 
HiJP^S 0AOT>F-:/CC>I n,. , s G a.. , s N©g 
^ 7 ra»i©^aM^#F«jgfif tt« 8 0 7 . V 
<r^-->'i7A*tmi)n$tl7tP$ 2 0 0 A®p^A lo., G 
a,., N'T >v'>?AiS«lg$±S8 0 8. '^^^l^^h.ifi 
^Jp^tifclS^O. 1 Atm<Dp^^'(b;tf U-^ATti^T-f F 
« 1 0 9, •7y^->':7A*i^Sn$nfcJP$ 0. 4/zm<D 
P^A lo.o7Ga..,,N^^^-;/ FS 1 1 0. '^^^i^'O 
A^^^JpSn/tP^ 0. 2 MmWp^^<t;^fU':7An> 
^'i^ hSl 1 1, :n5/^r;P (^IS) iJiOt^ (^2 
M) *^e./j:Spm@l 1 2, ^^^J'^' (^IS) *5<fct/tT 
JPSn't^A (II 2 S) *>e.;S:-5n«ffil 1 S^tj^fig^tl 

[0 0 0 6] 

{b;^U ^ K^,^%n^\zlk^'^x\t.. x>m<r) F-/i> FT 

a&-2>vy:^x>?A*ti|£#<*:4'^*£Sb^-rVi^cJ6. pM 

[0 0 0 7] m^M. m^\z7n^ntz^^i]^}^h.ikv 

— tffC^t^Ttt. pSAl,.. Ga... N-Y^v^fAfi? 
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SfKlt^S 0 8 4'f3^lJP$tlT^^^-7^;^>"i7A/5t. I 
n... Gac. N/ I no. OS G ao. .s N#aft^#Fffi 
urns 0 7 (D7 m$>^ 1 n,., Ga,., NS?^#Fg"f> 

CO 0 0 8] *^BjroBWtt, pSJ« h*-/'^>hT-^'5 
T -> A '^<Di£ffi[ 5: R6±-r S c: t J; o 

Z.f^$>^, 10 
[0 0 0 9] 

[0 0 10] :^^BM(Dm^m2\zm^^it:»^j<yA?^m 
mm^±m*m»'bn. ^(Dpm^^mii^mt-^ >>"yA 20 

[0 0 11] *%BJc7)tt3i<JS3(C»^S{l::yU'l7AJfi% 

5|£t*imjQ $ n^c p m^mi^m <t si** ® p^i c-r > a 

[0 0 12] *^HjcDf»*3S4fC^-5^{b:tf U'^7A^^ 
■ Tit n S 2g#:g T afe S c: t * t -r ^ « 

[0 0 13] ^^m<Dmii^m5iz^^^it:»^j'yA^^ 

[0 0 14] 

mm(omm<Dmm'] ^^m(Dmm(Dmm\z'D^^'x:, m 
[0015] m^m D) mi *%hj(dsiss0>j 1 \z 

\zm^^T, IKD^itiJUOA^hU-'^fit. (11-2 40 
0) ffi^&^Stf S-9-7r-f 7««1 0 l±tc. If $3 
0 0 A (7) T > K - y w^fb U A igfifiK:^/^ 7 7 ^ 

10 2. ^m*^WiM^nrcm^ 3 (imcDnm^itii'j'y 
hBi 0 3. mm:f)mm^tirzm^o. in 

mcOnSfl n,.,sGa,.,sNi7^y^B)JltBl 0 4, S 

Mfi^^lm^tlfzm^ 0 . 4 /zmCDnSA 1,07 G a..,, 
Ni7^-y h'g 1 0 5. ^J^d^^tlD^n^iP^ 0. iMm 

<on^^^k:tf 'j'i;A3t:^/'f H® 1 0 6, 7 mm<o^mm 

^#F1«jgffii4B 1 0 7 , JP$2 0 0A©7>K-7'© 
A 1 G a N'T y^Oi^Mm^stm 10 8. aSld<^jbP$ 50 
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nfcP$ 2 0 0 AconM^^k;y'J':7A&«:g^iha 1 1 

{b;«fU':7AJt:ff'f 1 0 9. •7i^:^i->i:7A*imJD$tl 
tzm^O. 4 Mmc^pMA lo. G a.. Ni7^-y H® 
110. TiT':^i->■^A;5^'^^p$nfclf $0. 2MmWp 
mm.itil^i'^L.uydft; hsi 1 1. -v'DV (^1 
@) *3J:Uf^ (m2») *ie,/j:Sp«ffil 1 2. =f-ir> 

(.w.im) ii^UTji^-'yA m2m) :f)^^u^nm 
mi 1 3f)m^^nxt^^^, 

[0016] ms izmmm i fc*3its#m«^#F«jg 
m\tmi 0 7<Dmmmmm^^'t. m5\zM\'^x. #s 
«^#F«iiffitt« 1 0 7 «. ;i^5 0Aoy>H-y 

© I n,.,s Ga.. ,s NWgg5 0 1 tiP$ 2 5 A«7> 
K-:/(DIn... Gao.. N«^#F^ 5 0 2 t 

[ 0 0 1 7 ] 1 T«. InGaNl[T#F«t 

I nGaNmmmf)^'btji^^mm^^wm^mizm^^x 

K S t CO PbI C . S^^d^^iJD $ n/t n ^^{t::^ U -^7 A S ^ 
^gfig-rs^itcJ^O, Vi/^->':;A*s»^#FS4"vi£ 

[0018] «*j!f£«»J 2 » la 2 «. *^HJ(7)^Sg^j 2 C 

(cJ^t/iT. c:w^{t::tfU'i'AJ^U'— tfti. (11-2 

0) ffi^sffit-rs-y-^T-f 7a«i o i Jitc, ff^s 

102. ^^7i^'^Jp^ti;tiP$ 3 iJ. m<r>nmM\\:.-nu ^ 
An>^'i7 ha 1 0 3, asg*i^SD$tlfcff$ 0. iM 
mOnSlI n..,,Ga,.,sNi77 5/i7B5ihai 0 4. ft 
^;*t^Jin$tlfcP$ 0. 4 /zmCOnMA lo.oT G a,. 
Ni'^-y H« 1 0 5. ^^;!5t^JP$tlfcJl^? 0. 1/zm 
®n^S{b;^JU'^A3t:tfl' h*« 1 0 6. 7^^0D^fi» 

^^^F^iiffittg 10 7. Ssg*t^ini$nfcP$ 200 

AOn^Al,., Ga... N-f >>'>:7 A^flfE§±g 2 0 
8. ■7y:^;>":7A*S^llP;^tlfcJ¥$0. l/iinOpSg 
fb:^/U'^A3t;tf'f Ke 1 0 9. ■74!';!^-><^A75i^liP^tl 
JtiP^rO. 4Atin<Dpl!A l,.,,Ga..,,Ni'7y HB 
1 1 0. Ti^^^^v-^AA^^ira^n/iJP^? 0. 2Mmrop 
^S<b;tf U'^'An^^i? h® 1 1 1 . -y^jv (Ml 
@) *5J:r;J^ (M2g) A>e/j:-5p®Sl 12. 5^3'> 
(Ml a) iJ.tC/T^l'SrK^A (M2S) *^^;&:-5nm 
Si 1 3*<JgfiK^tXTt^^. ^a«?#F«ljgffiteB 1 

0 7 <D^3g«3ii6S0ij 1 Lmmx&^o 

[ 0 0 1 9 ] **iS«SJ 2 Ttt. InGaNgT#FHi: 

1 nGaN»ge*^^;j!;S#fiaT#FettB»C^tiT 
JgfiKSn^cA I G a N-f A»^l5lhBtcS^^^ 
J!n]-r-5Ci:fcJ;0. vif:^i^'^A*ta^#F@*'^t£» 

[0 0 2 0] «||£&0)J 3 » 0 3 i^^m<DMmm 3 (3 
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J-*^i.iT. :i©^'fb:tf'J'>A5^U~if«. (11-2 

0) mimmtt?>-^yr^7smi o i±\z. 

10 2, ^mti^mm^nfzm-^ 3 uTn<Dnmmt:^*j'y 

in©nS!l n,..,Ga..,sNi7 7<yi7|St?jJ:® 1 0 4. ^ 

t^A^^lin-^ntzm-^ 0 . 4 Mmron^A 1.. 07 G ao. ,1 

$2 0 OAWp^A lo.> Ga..8 NOv'-j? A^StE^ 
±«8 0 8, Vif^^v-'^/A^t^SQ^n^Jl^O. 1 wm 
<7)p^S{b:^f'J':7A7t;«f-r h*e 1 0 9. vi/^^xCzAdt . 

WM-^flfzm^ 0 . 4/imOpSA l...,Ga...,Ni' 

9>yh*«110, •x'i'^i>'^A*W<J)P$nfcP$ 0. 2 
jiimcopMg{t;:y"j':7A:3>^i' hg 1 1 1 , --i-^;!^ 
(mi^) (^2®) J&^e.ife-5p«ffil 1 2. 

^iS'> (BiH) *iJ;OJT;i^5n>l7A (^2^) TJ^eifS: 
-5n«Sl 1 3i)m^-^nx^^^. 20 

[0 0 2 1] 06 \zmmm s (c*3tt^,#s»^#Faffi 

nfej?^ 35Ac0nMln..„»Ga..,s NI^MJie 0 1 
i/p;^ 1 5AC0T>K-:/© I n.. G a.. N»S» 
5 0 1 i:JP$2 5A(DT>H-:/WI n... Ga..,N 
«^#FS 5 0 2 5 0 A<DT> H-T'ro I n 

..osGa,.,,N»gS5 0 1 iP52 5AcOT>H-:/ 
©In,.. Ga... N«T#F»5 0 2 tW^ffl^ifii 
ifif^ti^, 30 
[0 0 2 2] *3ligCaj3Ttt. InGaNa^ffFSt 
I nGaNp|^H*^e.;j£^#'S«^#FfiH4S©Sf^© 

[0 0 2 3] 4 » 0 4 if%m<D^m.m 4 

«3ttS^{b;y'J'?A?SU— !f©tHBS^®0-C*-5, 0 4 
\z.m^x. Z.Oi^itii^J'yL.^U-^U. (11-2 
0) SSrSffi-h-r-S-y-^T-f TS1S1 0 l±t. JP$3 
0 0 A©7>K-y©g{t;;tf 'J':7A<£iafigSA*>y7Tg 

10 2, ^mi)miiw^ntcm-^3 umomm.^itiJ^}'^ 40 

A3>^'i' hgl 0 3, Sl5g*ia§lPSnfcJ93 0. IM 
m®n^ I n.. .s G a.. ,s Ni7 5>y i7E)5ltg 1 0 4. ^ 
^A^^ira^tlfcP^ 0 . 4 Mm©n^A 1.. G a,. 

Ni'^y KMi 0 5. s^*t^i)o$n;t;i$o. iMm 

5 2 0 0 A©pMA U. , Ga... N-f >>"^A<ggSES 
lhS8 0 8. •7i/^->r:7A7!>^^Sn$n/5:;p^ 0. 1 urn 
©pM^<t:«f'J';>A3t^-f 1 0 9. -^if^-y^Klfi 
^JO^tlfcPSO. 4/im©paA l,.,,Ga..,,N^ 50 
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5>yHail0. •^if^'y'OKtt^mXi^tXTzm^Qi. 2 
Mm©pM^^t:tf 'J'i'An>^'i7 h» 1 1 1, ^v'x)V 
(^IS) *5J:t;^ (m2«) *»e./iSp«ffil 1 2. 
5^^> (^Ig) *5J;Z^7JPS:^':7A (^2^) d^e.:^ 

[0 0 2 4] |ll7tcHi£0i]4fC*3tt^^Sa^#FM)g 
ffitta4 0 7©«EB&»fS0S:5^-r. 07fC*^UT. 

ft^#F«3gfgf4«tt, ia7±*^f,)iiM{c. a^*^*mftp^? 

nfcJ¥$3 5A©nMI n...sGa,.,sN^gg6 0 1 
hW^ 1 5A©7>F— y©I n...5Ga..,sN»Sg 
soli, 5A©7>K-:::^©I n... Ga... 

Na^#Fa 5 0 2 tips 1 5 A©T> H-y© I n 
...,Ga,.,sN^ga5 0 \ t.^^mif'^Xi^titzm^ 2 
0A©nl!I n...sGa,.,5N|^S^6 0 1 iff $ 1 5 
k<r>7yY — -f(r> I n....Ga..,.NSSSS5 0 1 t© 
nmWk^iz. 1 5 A©7> F-y© I n...s G a 
...sN^ESS 0 1 i:a^*i^iP$nit/P^f 3 5A©n 
m. \ n.. .s G a, . ,s N^gge 0 1 hlS^^U^, 
[0 0 2 5] **JgfiSj4TH. I nGaNS^'ffFB.i: 
I nG aN^MS*^e.;^£S^fiS^#FffittS©^T© 

^ #F« C i Jh UT -S. 

[0 0 2 6] #fC*J6£C«J4©^ft::tf U^/AJSl^— y-'ti, 
^aa^#Ff£ttS 4 0 7 fC-g-$n-5i&T©^S® 6 0 
1 fra*;4i*iP$nTVi-2)*i, C©J;plcSian H-T' 
$tX;^c^««^^#FSttS*«fOl-— a«©7> 
K-^©^fia^#Fffi14g^J#^l/— tftcjt'^. ^jg 
L- tiMm^^^*^{SVi i: *iL^t)ab-5(K. Uomi, Jpn. 
J.Appl.Phys.29(1990)p. 81) . 

[0 0 2 7] iM^mm 1 LSISSfisj 4 ©^{k:tf U 

A*i/— y-'tt, i^-rnfc. u— tf©5!jtST-*-5*^# 

FSt P^##^S<i:©PBl{;:. ^m*^^J!lP$nfcn^ii£ 

•i'A©tetS:<&E5jLh-rs;fc46, -^if^yt/Kiii^m^MV?- 
IBIIig««J 1 ;^cliU*ig^J4 twS^$nfcJ:5&*5gl^©^ 

[0 0 2 8] *:*^S^^iJl~4T-ffl^ifc•7y;^i->>JrA**h* 

-7'$n/cpS¥^{^s©h--fcr>i^as«2 X 1 0" 

cm" (=*^^'J7jga«3x 1 0" cm") , H 
-7'$tlfcna!¥^frS©F-t;>^SSttl X 1 0" 
cm", ^5g!5<H-y$nfcT^^->>^Afe«BJjt@© 
H-t;>i>'igS«l X 1 0" cm" tL^c, 
[0 0 2 9] /iiJ. ^^*<H-y^?n/i^i/^->'^Ai£ 

«!Si5±sttjp$ 3 0 A«±-e, H-fcr>yies**5x 1 

0 ' • c m ' £t±t?*n«V4)^* v"l7A©iS«S:te±T^ 
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[0 0 3 0] fj:*i**lfS«sjT?«pl!h*-A>h**«Sfi:L 
[0 0 3 1] *fc**Jfif»J 1 ~ 4 t LT^a 

s?^#F (MQw) fiitt^co^j^^bfe*^ cntcfse. 

©Sflfifet L-Ttt— I n. A 1 , Ga,..., N (0^ 
x^l, O^y^l. 0 + 1 ) T^^n-StjCO 

Ga,-.., N (O^x^l, O^y^l. O^x + y^ 

1) (D$efflTjifflT#s'boT$>njij;ti, 

[0 0 3 2] 

h i p M¥##:S <*: ©fBlfCJ^fig$ tlfc n 

[0 0 3 3] *;t%7t^-f :t-h*««^, ^7t«<hp^ 
r^i {C n ^ J^fiJ4-rn«^3te b 

[iaffiwfffiWj:iJiB^] 

[0 1] *5§Bj<oi^M0ijisr^-r^'fk:y'j':7A55u— tf _ 
mi: 
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[0 5] 2^5!?«©*iS«»Jli^i^^L.SIiSCaj2fC^l,fcg|k 
[0 6] *^BJ©S^SE0iJ3tc^fg^l::yU'^A*U— tf 

[0 7] :^^m<ommm 3 \z7n'rmt:»U'yA^iy—^ 

0^aST#FffittS «B§»f ffi0T- 2) „ 
[0 8] fie*Wg^?r|5Sffl(,ifc^^k:tfU':?AJRU— 9-*W«t 

[«F^(Z)ittW] 

10 1 ( 1 1 - 2 0) ffii£^Si-r-5-9->'r-f TS« 

102 U'>A<B;Mfi)4gA*<>7T@ 

103 n^g'fk;<f'J'?Azi>i5'i; h« 

104 nSl n...sGa,...Nd7^.yi7|J^it^ 

105 nSA 1. ,,,Gao.9.N^'5-;/ H« 
1 0 6 nS^^k:tf U ^ K^ii-i 

1 0 7 ^^a«^#Fffi14g 

108 Al.., Ga... N-f >>";7AS?«tE&±g 

1 0 9 pM^{b;yu ■OK^ii-i KJl 

110 pMA 1,.., Ga..,,Ni'5'> KS 

111 pM^'fk;^ 'J':7An>^i7 hg 

1 1 2 :r>y';r;i/*iJ;tX^*-'e;^cSp«S 

113 5"5'>i5d:aJ7;U5:i':>AA>e;^c-5nmffi 

114 n U -i? Ai£«E5±ii 

2 0 8 n^Al... Ga... N-f>>"? A^SiB&lhH 

3 0 7 ^a«T#FffittB 

4 0_7 ^aB^#FSttg 

5 0 1 I n,. .5 G a.. ,5 N^SS 

5 0 2 In... Ga,.. N«^#FS 

601 nlil no..5Ga....NS>SS 

8 0 7 ^S«^^#Ffgtt» 

8 0 8 pMAl,., Ga... NOv?-:? A/KSIKit® 



[0 2] 
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